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An Experimental Study on Intrathecal Injection 
of Fibrinolytic Agent for Angiospasm Following 
Subarachnoid Hemorrhage in the Dogs 
y ASUAKI YosHIDA, HAJIME RANDA本
TArsuo HAYASHI, MASASHI AMo, Mrcmo AoKr, 
KoHJI KusuNo, ErsEr LEE and TosHIROH UNo 
The 2nd surgical department, St. Marianna University School of Medicine 
*Department of Neurosurgery, Faculty of Medicine, Kyoto University 
Activity and density of the fibrinolytic components in human C. S. F. were studied 
by Lysin-sepharose affinity chromatography and M Paltigen plate method repectively. 
In the C. S. F. activity and density of fibrinolytic components (inhibitor, activator, 
plasmin and plaminogen) were found to be much less than in the plasma. 
It was also recognized that the fibrinolytic components in the plasma cannot be easily 
transferred into the C. S. F. 
These facts suggest that the intrathecal injection of the plasmin is the most reasonable 
way for lysis and washing-out of the subarachnoid clot, which is considered to contain 
spasmogenic substances of the cerebral artery. 
Urokinase or plasmin were intrathecally injected 1-2 days after the induced subarach-
noid hemorrhage in dogs. 
The grade of angiospasm was measured angiographically 2-4 days after the subarach・
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noid hemorrhage. This study revealed that intrathecal injection of plasmin had an excellent 



























A : Lysin-sepharose Affinity Chromatography 
法および Fibrin-AgarosePlate法による髄液 plas-
min, plasminogen, activatorおよび inhibitarの分
別活性測定7》
1) Affinity Chromatography法による各 frac-
ti onの分別
Fraction I (inhibitor) 
2. 5mlディスポ注射筒の底部に，円形になった伊紙




Fraction I (activator) 
カラムにB液 3mlを流し，この内最初の 1.5 mlを
分取する．
Fraction II (plasmin, plasminogen) 
カラムK 0.5M酢酸 1mlを流し込み，流出した分
を，あらかじめ 0.5 MPBS 0. 5mlを入れておいた試
験管内にとる．
2) Fibrin-Agrarose平板法による活性の測定
平板は，組成がフィブリ ノ ゲーン（BovineType I) 
（第一化学） O. 2 ~ ；， ， agarose 1. 0%, NaN3 0.1%, 25U/ 
mlトロンピン（第一化学） 0. 1 mlとなる様にA液で
稀釈したものを用いた．
各 Fractionは以下の如き操作を加える．
Fraction I : 2000U/ml Urokinase 50μ1 ヒ 2/5
CU /ml plasminogen 200μ1を混じて20分間室混に放
置したものに試料 200μI (controlでは代りにA液）
を加え， 37℃ 10分閥解置する．
Fraction I : lOCU plasminogen lOOmlを20分
間室温に放置したものに，試料50μ1(controlでは代
りにB液）を加える．
















骨 A液・ 0.005MPBS加 0.85% NaCl (pH7. 5) 
















Table 1. The activities of the fibrinolytic 
component in CSF measured by 
Lysin-sepharose affinity chromato-
graphy method and fibrin agarose 
plate method. 
I I Plasmin 
In問。rJP位1明川？加）gen
ws : - i 5.60 ! 
YK ! 6.8 5.30 
I c I 
TH 12.5 
MS ! 17.0 
MI I 15. 7 
MS I 12.3 
NK i 13.2 I 
IR I 13. 2 I 














9. 57ploug単位迄の活性を認め，平均値は2.60 ploug 
単位となった．
Fraction II (plasminおよび plasminogen）に
ついては，活性を認めたもの 2例（各 0.25 CU/ml 
と0.30 CU/ml)で，他の8伊ljは全て陰性であり，陰
性例を OCU/mlとみなして計算すると平均値 0.06
Table 2. The activities of the fibrinolytic 
components in CSF and Plasma. 







0-17. 0 (%) 
0-9. 75 Ploug 
U/ml 
0-3. 0 CU/ml 
CU/mlであった．
Plasma 
40 50 (%) 
10-20 Ploug 
U/ml 

































Table 3. Th巴 densitiesof the fibrinolytic components measured by M-Paltigen-Plate method. 
Figures in the parentheses indicate the concentration ratio. 
Plasminogen 
















































｜ α2-Manoglobulin I Antithrombin-III 













































Fig. 1. The basal cistern of the dog. 1-2 days after the induced SAH, intrathecal injection of the 









Fig. 2. The basilar artery of the dog 2-4 days after the induced SAH. The fibrinolytic agent 
was intrathecally injected 1-2 days before the angiography. 
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Table 4. The Programs of the treatments. 
6 I 7 I 8 I 9 
I I I I 
｜ ｜ ｜｜ 
｜｜｜｜ コJ「I ,:_An 日｜｜！｜！
1 UK ! An i I I I I J 
K : ~~ I A凶 I I I I I I  
UK I ~~ J Aut I J J J I I I 
｜飢 lUK I An I Aut I : J I I J J 
771 I PL I -I An J Aut I J I J J J 
I I I 



















UK : lntrathecal injection of Urokinase PL Intrathecal injection of Plasmin 
An : Angiopraphy Aut : Autopsy 




縮を認め，中等度血塊附着のうちの残る l例と，血塊 Urokinase注入が 1回のみであり， 血塊の附着を認
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